Introduction
The rusty bat, Pipistrellus rusticus, is one of the smallest of the 76 bat species known to occur in the Southern African subregion, with both males and females averaging 40 g (Smithers, 1983) . In the Southern African subregion it has been recorded from the northern and eastern Transvaal, Zimbabwe, northern Botswana and northeastern and central Namibia (Meester et al, 1986) . The distribution of the rusty bat therefore coincides mainly with the southern savanna woodland biotte zone (where it has a marked predilection for riverine woodland associations), and to a lesser extent the forest biotte zone (Rautenbach, 1978) . Although particularly common, virtually nothing is known about its life history.
In the northern Transvaal bushveld where the fieldwork for this study was conducted, the rusty bat does not hibernate or enter torpor for prolonged periods during winter (May-August) as judged by the numbers captured in mist-nets and by reproductive activities observed. The purpose of the present study was to investigate the reproductive biology of the rusty bat in the northern Transvaal bushveld.
Materials and Methods
Monthly samples of rusty bats were collected from October 1987 to September 1988 from two adjacent localities, namely the farm Klipfontein, 30 km NE Vaalwater (24°08'S; 28°18'E); and the Lapalala Wilderness Area in the Vaalwater district (23°52'S; 28°09'E). Altogether 123 specimens (50 males; 73 females) were captured for the present study, all of which were deposited as voucher specimens in the National Mammal Collection of the Transvaal Museum. All bats were procured with two 100 20 foot mist-nets (Rautenbach, 1985) . Selected specimens were brought to the laboratory alive where they were killed with halothane and the reproductive tracts dissected out and preserved. Testes and epididymides were preserved in Bouin's fluid. One testis and epididymis of each male were separated and weighed individually while the other testis and epididymis were prepared for histological examination. Non-pregnant uteri and those containing small embryos were also stored in Bouin's fluid and prepared for histo¬ logical examination. Uteri containing fetuses were stored in AFA.
Following routine paraffin-wax embedding, all the genital tracts of non-pregnant females, as well as those with small embryos, were serially sectioned at 5 µ and the mounted sections stained with Ehrlich's haematoxylin and counterstained with eosin. The same procedure was followed with the testes and epididymides.
Results
Spermatogenic activity was initiated during October and steadily sustained until February (Fig. 1) Towards the end of April testicular exocrine activities were exhausted with only a few spermato¬ zoa remaining in some of the seminiferous tubules, while the epididymides were distended with spermatozoa ( Fig. 2) . The testes remained involuted until the end of September. By the end of July spermatozoa were still present in the cauda epididymidis but were absent by late September. Therefore, viable spermatozoa were available in the epididymides of the rusty bat for the 6 months of March to August. Since the testes were completely involuted from April to August it is apparent that the males used the epididymis as a reservoir for the exclusive storage of spermatozoa for at least 5 months of the year, i.e. April to August.
Copulation in this species was initiated during April as evidenced by the fact that all females collected during April had spermatozoa in their uterine tracts, although not as many as during later months (Fig. 3) . In all females examined, spermatozoa directly adjacent to the endometrium were orientated parallel to each other with their heads towards the lining epithelium of the uterine horns (Fig. 3) . Those forming the bulk of the sperm mass in the uterine lumen were not orientated in any specific manner. There was no evidence that the bulk of spermatozoa in the uterine horns were at any time degenerating, and no signs of polymorphonuclear leucocytes could be found within the uterine lumen or oviducts.
Ovulation and fertilization in the rusty bat occurred during the second half of August. Rusty bats were monoestrous, giving birth seasonally to twins (one from each uterine horn), although occasional singletons were noted. Based on the results of this study, and also borne out by field studies (unpublished data), parturition was expected to occur towards mid-November. Of 6 females collected during the period from the end of October and to the beginning of November 1987, 5 had large fetuses.
With the majority of ovulations occurring during the second half of August and expected parturition towards the middle of November, the gestation period was estimated as 11-12 weeks.
Discussion
The majority of southern African insectivorous bats so far investigated are monotocous with one seasonal oestrous cycle each year (Rautenbach, 1982; Smithers, 1983 ). This appears to be the norm for most insectivorous bats (Wimsatt, 1975; Hill & Smith, 1984 e.g. in Cape serotine bats (Eptesicus capensis) (unpublished data), the yellow house bat (Scotophilus dinganii) (Rautenbach, 1982; and . Although the birth of twins is normal in the rusty bat, singletons have been demonstrated in the present study. Embryo loss appears to be common in the rusty bat, as up to 5 embryos were found in females. Many of these embryos may develop as far as young morulae before becoming resorbed. Wimsatt (1945) has found that Pipistrellus subflavus, mostly bearing twins, and Eptesicus fuscus bearing either singletons or twins, both normally shed 2-7 ova. The majority of these implant but those in excess of the normal number of young for the species, eventually become resorbed. Similarly, Myers (1977) has found that most of the embryos in Eptesicus furinalis are lost after implantation. At present no evidence exists that more than 2 blastocysts (which will eventually reach term) implant in the rusty bat, suggesting that excess embryos are lost before implantation.
Sperm storage has been recorded for vespertilionids (Wimsatt, 1944; Kitchener, 1975; Myers, 1977; Kitchener & Halse, 1978; Bernard, 1982) and rhinolophids (Dwyer, 1966; Racey, 1975; Bernard, 1983) . Spermatozoa can be stored for up to 7 months in the female reproductive tract (Racey, 1979) . Male bats also store spermatozoa for prolonged periods (Racey, 1973 (Racey, , 1979 , even after the females have ovulated and the responsibility of sperm storage is then shared between the sexes (Racey, 1982 (Wimsatt, 1945; Gilbert & Stebbings, 1958; Stebbings, 1965) .
The loss of spermatozoa from the female reproductive tract is very rapid after ovulation and fertilization. Phagocytosis of spermatozoa by uterine epithelial cells has been documented for Pipistrellus pipistrellus (Racey, 1975) and for Myotis lucifugus (Wimsatt et al, 1966) , and in the oviducal epithelium of Rhinolophus ferrumequinum, P. pipistrellus (Austin, 1960) and P. abramus (Mori & Uchida, 1974) . In R. ferrumequinum nippon massive infiltration of leucocytes into the lumen was found in some specimens (Uchida et al, 1984) and in Miniopterus schreibersii fuliginosus degenerated spermatozoa in the uterus were engulfed by a massive invasion of polymorphonuclear leucocytes (Mori & Uchida, 1980) . In the rusty bat no leucocytes could be found in the oviducts or uterine lumen. Although some of the spermatozoa may be phagocytosed by cells of the uterine epithelium it seems probable that the rapid disappearance of the mass of spermatozoa is achieved by ejection from the vagina after fertilization.
Another fact mitigating against phagocytosis as a major factor in the removal of the excess spermatozoa is the prolonged presence of isolated groups of spermatozoa trapped in the uterine glands while the uterine lumen is completely devoid of spermatozoa.
